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SPECIAL CIVIL AIR REGULATION 

TURBIIE-FOlilERED TRANSPORT CATEGORY AIRPLANES OF CURRENT DESIGN 

On July 23, 1 9 5 7 , the Board adopted Special Civil Air Regulation 
No0 SR-U22 which, sets forth airworthiness requirements applicable to the 
type cert if ication and operation of turbine-powered transport category 
airplanes for which a type certif icate i s issued after August 2 7 , 195>7o 
Included in that regulation was a new set of performance requirements, 
with respect to which the Board indicated that consideration would be given 
to any changes found necessary as a result cf further study and experience. 
The preamble to SR-U22 contains the relevant considerations leading to i t s 
promulgation and i s considered to provide the basic background for t h i s 
regulation. 

Since the adoption of SR~i.22, considerable study has been devoted to 
the new performance requirements by a l l interested part ies 9 As a result 
of these studies and of further experience gained in the design, c e r t i f i 
cation, and operation of turbine-powered airplanes, certain issues with 
respect to SR-it22 require re-evaluation,, This regulation ref lects the 
resolution of moet of the outstanding issues in the l ight of the best 
information presently available to the Board« 

The following provisions of th is regulation differ from, or are addi
tional tos the provisions of SR - i i 22 ; Introductory paragraph; item 1; 
§ | 1|T,111 (c) j U t „ H 2 ? UtJLIU (b) , (b)(1) , (b)(U), and (c ) ; introductory 
paragraph of li.T»ll6s aT 0 l l6 fb), ( c ) , ( s ) , and (g)s UT*H7; UToll7a; UT*119; 
lff0120 (a) , (a) (1) , (b) , (b)(1) , ( c ) , ( c ) (2 ) , ( c ) ( 3 ) , (d) , and ( d ) ( 3 ) ; 
UT.I21 (a) and ( t ) | introductory paragraph of UT.122: l*Td22 (b), ( f ) , 
and (g); itf«123 (a)(1) , ( a ) ( 2 ) , (a) (3) , and (b)j UT.7U3 ( c ) | UOToSL (b) 
and (c ) ; 2JQTOG2J UOT.53 ( a ) ( 2 ) ( i i i ) , (b)(2), and ( b ) ( 2 ) ( i i ) j item h$ and 
item 5e. Of these provisions, the following differ from those proposed in 
Civil Air Regulations Draft Release No0 56~6s §§ Ut.111 ( c ) ; liT.112 (a)(U)s 
UT.11U (b)(U), ( c ) , ( c ) (2 ) , ( c ) (3 ) , and {c)(h)s ^ D l l 6 (c) and (0)5 
I4.T0U7 (b)(1) and ( b ) ( 2 ) ; UT019 (a) : iff .120 (a)5 Ji0T«8l (c) and U3T„11 ( c ) . 

IJith respect to th" applicabil ity of this regulation, experience with 
certif ication under SR-U22 indicates that a. lead time of about two months 
between the date of adoption of the regulation and the date of issuance 
of the type certif icate should provide a reasonable period of time within 
which to show compliance with th is regulation. In view of th i s , and i n 
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tho i n t e r e s t of having uniform regulation? applicable t o most of the 
turbos"Cc-vered PirpLanes. i t i s considered advisable to have t h i s regu-
i;"ion ap^Iy to "11 31ich airplanes for which a type c e r t i f i c a t e la issued 
after 3epte=£sr 1955, Tuxbinê ^CRrarsd t ransport category airplanes 
fcv Khich s typ>= csertificate i s issued on or pr ior to September 'iC, 19&s 

nay cor.pl;' wr.th the provisions of t h i s regulat ion in l i e n of SP.~y.2o I£ 
t h i s option i s exercised,, i t xj intended that ccmpliancs be shotm v;ith 
a l l tha provisions of t h i s regulat ion and i t i s not intended to permit a 
showing of corplfance ir i t r -portions of th i s re Tula t i on and portions of 
fc&-U22, 

The pr<r.*ificns of t h i s regulat ion involve the follcwing technical 

A Eu.bstarrti.ve change is made by Introducing an ajl-enFires-operating 
t akoo f f in estabiiahixie the take-off d i s tance . Presently,, the tahe-off 
distance i s bessd only en a one-engine-out take-off. To insure thrrt an 
adequate nar - in cf safety vrill ex i s t for cay-in and day-out operations, 
the miiiiitum telce-eff dis tance is being related to both the one 'Rnjrine-in-
operative distance r.ov; -res crib ad and to the distance x-rith a l l engines 
operating, trith a factor cf i e l 5 being applied to the latter*. 

There are also included important changes with respect to the speeds 
applicable to the take-off path 0 The provisions of SR.-ii.22 prescribe tha t 
the airplane sha l l be accelerated on or near the ground to the i^.eed 
This provision has been sub j ect t c varying in terpre ta t ions having a mar.tgA 
difference in effect on the resu l t an t l eve l of performance© The issue i n 
t h i s matter i s waetoer or not the airplane should be permitted to l i f t off 
the runway a t sr-^e sread belor; V2c Because of the increased accelerat ion 
of turbine-powered a i rplanes , the tendency to overshoot the l i f t - o f f speed 
wi l l be greater than on piston-engine airplanes and t h i s tendency increases 
with the reduction in r-ieight of the airplane„ Tc r e s t r i c t lift*-off to the 
micinun take-off safety speed Yg wo ld -unduly extend the take-off distance 
in cases --rhere sach overshooting of speed occurs e Such a r e s t r i c t i o n would 
be unnecessarily conservative and would not r e f l ec t r e a l i s t i c take-eff p ro
cedures- For these reasons th i s regulat ion pen.iits tho airplane to l i f t 
off the ground a t a speed lower than the V2 speed, but prescribes cer ta in 
l imi t ing conditions^ The l i f t - o f f speed i s re la ted to a ro t a t iona l speed 

'-jhicii must rot be loss than 95 percent of the minimum 7g speed 9Xl& must 
be 10 pfrct-^.t greater than a speed a t '-rhich no hazardous charac te r i s t i c s 
are displlye.'i by the a i rp lane , such as a r e l a t i v e l y high crag condition 
or a grou.10 r.-^ar1.- The lo snoed has been re-dofinad to talcs into account 
the istirzrmi in sp^ed a r i s ing from overshoot tandenci^s a Under the rear 
def in i t ion , the ::in'mur\ Vg speed corresponds irith the r;:inia.uri take-off 
safety spe--d as now defined in SP.-u22s With respect to the take-off path, 
the V2 speod is required to be a t ta ined prior to reaching a neight of 35 
feet above the taka-cif surface and th"is i s re la ted to the se lect ion of 
the ro ta t iona l speeds "urther., ih*ue i s a revis ion which, requires Vg 
to be maintained as close as pract icable a t a constant value from the 
35-foot point t c a height of AiOO faet above the take-off surface 0 This 
speed i s the spsed at which the prescribed rairarnvm take-off gradients must 
he ;aet<> 
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There i s introduced in this regulation the concept of unbalanced 
take-off f ie ld lengths* SR-422 does not preclude unbalancing of f i e ld 
lengths, provided that the unbalancing i s within the length of the runway. 
Other countries have employed imbalancang with'respect to so-called "stop-
ways" and "clearways. t f It appears that United States operators ultimately 
wi l l find i t advantageous to resort to the use of unbalancing, but probably 
net to the same extent as practiced in other cowatries. On the premise 
that only clearways w i l l be u t i l i zed , the amendments have been formulated 
accordingly, Clearways., as defined herein, are areas not suitable for 
stopping the airplane in the event of an aborted take-off, but adequate 
to provide additional take-off distance for climb-out. To safeguard 
operations u t i l i s ing clearways, there i s introduced the concept of a take
off run which operationally re lates to the determination of the minimum 
runway length required. The take-off run i s defined as the greater of 
the horizontal distances along the take-off path to a given point with 
one engine inoperative or with a l l engines operating* with a margin of 
1$ percent being added to the l a t t e r . The taks-off run i s measured from 
the beginning of take-off to a point equidistant between the point where 
the airplane l i f t s off and the point where a height of 35 feet i s reached. 
The required runway length must not be l e s s than the take-off run nor l e s s 
than the accelerate stop distance. 

According to the definition given, a clearway i s subjected to the 
control of the airport authorities. I t i s not intended, however, that 
there be ownership by the airport authorities of the area in which the 
clearway l i e s . The objective for requiring control by the airport 
authorities i s to insure that no f l ight w i l l be init iated using a clear
way unless i t i s determined with certainty that no movable obstacle 
w i l l ex is t within the clearway when the airplane f l i e s over, 

I t i s anticipated that the introduction of clearways wi l l offer fur
ther poss ib i l i t i e s of increasing the u t i l i t y of existing airport f a c i l i t i e s 
in th is country, Vlhen such areas can be integrated into existing f a c i l i 
t i e s j economical benefits w i l l accrue to the coirarainity and the operators a 

In addition, since clearways are presently available at some of tho a i r 
ports in other countries, United States operators w i l l have the opportunity 
of taking advantage of such f a c i l i t i e s * 

There are included changes with respect to the prescribed minimum 
altitude of 1,000 feet relat ive to the take-off path and to the one-engine-
inoperative and two-engine-inoperative requirements applicable to the 
v ic in i ty of the airport. Heretofore, the Civil Air Regulations have 
incorporated the reference altitude of 1,000 fee t in respect of performance-
cri teria over the airport, Cbscure as i s the significance -of th is a l t i 
tude operationally, the altitude of 1^500 feet has worldwide precedent 
of being used as the altitude above the airport at which, generally, IFR 
approaches are ini t iated and go-around procedures executed, For this 
reason, the changes made extend the take-off path to a minimum altitude 
of 1,500 feet and make this altitude applicable to the prescribed per
formance cr i ter ia above the airport for the one- and two«-engine-inoperative 
en route requirements. It i s not anticipated that these changes wi l l 
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create- any problem with respect t o the en route, stages of f l i gh t t hcw-
e v e r i t i s rea l i zed tha t a. further extension of the bske-oxi path rtight 
add to the pr obi sua of obtaining accurate data on obrtacles r e l a t i ve ly 
d i s W t t irciTi the a i rpor ts The Board f i n i s that the extension of the 
f l is l i t pztli to 1,500 fee t i s --jarranted in l i gh t of the operational s i g 
nificance of i h i s " a l t i t u d e and because the eirtanded f l i g h t paths wi l l ^ 
prcvide more ful ly for adequate t e r r a i n clearance a t the end cf the take** 
off pa th 0 

There i s included a change with respect t o the take-off path '.Thereby 
the oake-o/f f l i g h t path i s established as s ta r t ing from a 35-foot heighb 
a t the end cf the take-off distance and a net take-off f l i g h t P-th i s 
prescribed for operational u s e 6 This l a t t e r change i s for* consistency 
with the specif icat ion of net f l i gh t paths for the en route stages of _ 
- l i g h t and t o simplify determinatian of obstacle clearances operationally* 
The ne t fli£.h» pa-oh i s specified to be the actual flight, path diminished 
by a gradient of 1 - 0 percent. I t i s intended tha t the net f l igh t path 
be ootained free: zhe gross f l i g h t path by sirapla geometric me^n^c 

The change in the a l t i t ude from 1,000 to 1,500 fee t previously 
mentioned, as well as a re-evaluat ion i n other respects of some of the 
climb gradients in SR-a22, ju s t i fy cer ta in changes 9 Tho .gradients 
of l0k and lp3 applicable to the take-off path and: the f ina l take-off 
climb are be i r t reduced to 1 8 2 and l e 7 for two-engine and four-crigir.e 
a i rplanes , respectively,, In addi t ion, the gradients of 1 ,1 ; arid l e 6 i n 
the one-enjir.3~inoparative en route case are being reduced to l o l and 
I06, respectively": 

Changes a i s r.ade with respeot to the ons-engine-inoperative take-off 
climb by in te r re la t ing mere r e a l i s t i c a l l y the prescribed air^r.auc con
f igurat ion, W3i?h"c,. arf power 0 These chances, in effect , permit meeting 
the prescribed gradients of climb a t s l i gh t ly higher a i rplans weights 
than would be possible under the presently effective provisions, 

There i s included a change to the provisions applicable to the ono-
e~.gine-inoperatave take-off climb with landing gear extended which increases 
the prescr ioe i F.irtinrum gradient- from subs tan t ia l ly zero to QJS percent 
for four-engine a i rp lanes a This change i s maJe to a t t a i n consistency 
in the difference between gradients applicable to twins and fours D 

Changes are incorporated in connection with the two-engine-inoperatire 
en rou t s rv-ui i e^ento ^p re sen t a t i ons have been made t ha t the gradient 
cf 0 o6 pcrs^r.t r.Tri prescribed i s undrly conservat ive Or i h s other rand s 

i t lias been pointed out t h a t the fuel requirements for t h i s cats are not 
r e a l i s t i c a l l y covered^ Both o± these contentions warrant consideration 
and changes are included which rsduce the margin gradient fron 0C6 to 0»5 
pei-centj reduce the prescribed a l t i tude from 5^300 to 2,000 f e e t , and 
require scheduling the f l i gh t so tha t the rs i s suff ic ient fuel on board 
to reach the a i rpor t and subsequently to f ly for 15 minutes a t cruise 
power or t h ru s t c 



Changes are also made re la t ive ' to t he approach and landing stages 
of flight*, There i s a new provision which requires the establishment of 
procedures for the execution of missed approaches and balked landings.. 
A question has DEEN r a i sed as to whether the speed l imi ta t ion of 1,-5 V s 

applicable to the appromh, condition i s r e a l i s t i c a l l y r e l a t ed to the 
normal day-in and day-out landing procedures. To insure t h a t i t w i l l be 
so r e l a t ed , i t ia required t h a t the speed used for demonstrating the 
approach climb be established consistent vath the landing procedures^, 
but tha t i t not exceed 1 „ 5 In addi t ion, the approach gradient of 
2 r 8 percent prescribed for four-engine airplanes i s beJng reduced to 2d 
percent to obtain consistency i n the differences between gradients 
applicable to twins and fou r s c 

A change i s made to the "aH-engines-operating landing climb 1 ' pro*-
vis ions which now require a licO percent gradient of climb in the landing 
configuration* On the premise tha t requir ing the lending configuration 
during the climb af ter a balk i s unduly conservative, consideration was 
given to a proposal to permit showing of compliance with, the ii,0 percent 
gradient- of climb in the configuration which would ex i s t 5 seoands af ter 
the i n i t i a t i o n of the climb 0 Further study of t h i s proposal indicated 
tha t such a r u l e would tend to introduce complications in design and lead 
to l e s s favorable operating procedures which ul t imately would not con
t r ibu te to safety „ One of t he ruost important factors in connection with 
t h i s configuration i s the response of the engines to t h r o t t l e movsrjenio 
Therefore, there i s a provision which requires that the powar used in 
showing compliance with the climb gradient be that power or t h rus t a t ta ined 
8 seconds after i n i t i a t i o n of movement of the power controls to the take-off-
posi t ion from the minimum f l igh t id le position* In addition,, for con
sistency with the procedures used for determining the landing distance* 
the speed l imi ta t ion of l0b, V s i s reduced to 1 „ 3 Vs„ Concern has been 
indicated to the effect t h a t any reduction in the prescribed gradient of 
UeO percent might not insure in a l l cases the a b i l i t y of the a i rplane 
to .continue a safe climb after a balk 0 To provide a further safeguard* 
the take-off weight-alt^tude-te^perature l imi ta t ions (VJAT l imi ta t ions 
steanaing from the application of t3a© one-engjns-laoperatire tsto^-eff 
climb requirements) ere being made applicable to the maximum landing 
Weight a t the a i rpor t of landing e In the past^ the landing weighs 
Ijjiiitations were applicable to the a i rpo r t of des t ina t ion but not t o the 
wsather a l t e rna t e s . This regulat ion makes both the take«off weight and 
landing weight l imi ta t ions equally applicable to the a i rpor t of des t inat ion 
and the weather a l ternates„ .In view of the aforementioned changes, a 
reduction of the^qui^od climb gradient from kt>0 to percent i s j u s t i 
fied and included in th i s regulations 

In addition to the substantive changes which have been discussed.,, 
there are three s ign i f ican t changes of a c lar i fying nature,, The f i r s t 
deals with the determination of the landing distance as affeoted by 
devices cr means ether than wheel brakes* There i s included a provision 
similar to the one applicable to the accelerate-s top distance for 
applicat ion to the landing distance,. This provision permits the u-se 



- 6 -

of means other than wheel brakes in the determination of the landing 
distance* Additionally, there i s a change to the provision which 
requires in some cases the determination of the landing distance with one 
engine inoperativeo It - s believed that the new requirement expresses 
the intent nore clearly* One of the more obvious applications of this 
provision i s in respect of turbo-propeller airplanes„ Such airplanes 
usually are lanced with the propellers in a re lat ively high drag position,, 
If one of the engines becomes inoperative, i t s propeller would be ex
pected to be in a relat ively low drag position with the consequence of 
a longer lanaing distance than with a l l engines operating. Jh such a 
case i t i s required that the landing distance be determined with one 
engine inoperative unless use could be made by the crew of other neans 
(e 0 g„, reverse thrust not otherwise considered in determining the landing 
distance) which would reduce the landing distance at least to that 
determined for all-engine operation. 

The second clarif ication being included deals with the provision 
setting forth the procedures which must be included in the Airplane 
Flight Manualc This provision in SR-i|22 does not make clear what pro
cedures are involved and whether the procedures are considered to be 
limitations on the operation of the airplane e The clarification in 
language specifies that the procedures which are included with the per
formance limitations shall be considered only as guidance materialo 

The third clarif ication concerns the applicability of the performance 
limitations prescribed in SR-!|22. These consist of the "certificate 
limitations" and the "operating l imitations." The former relate to 
maximum take-off and landing weights, minimum take-off distances, 
accelerate-stop distances, and the operational l imits imposed upon the 
airplane. These l imitations, being part of the conditions of the type 
and airworthiness cert i f icates , must be complied \-iith at a l l times 
irrespective of the type of operation being conducted (e0g«.« air carrier s 

private, cargo). The "operating l imitations," dist inct from the "cert i f i 
cate l imitat ions , a are only applicable when required by the operating 
parts of idle regulations (Parts UO, Ul, and 1|2 require compliance for 
passenger operations). Although i t appeared that previous Board pro
nouncements regarding this general principle as well as the explanation 
contained in the preamble to SR-U22 would make the issue quite clear, 
i t has come to the Foard* s attention that there i s s t i l l some mis
understanding of th i s mattero Apparently this misunderstanding stems 
from the fact that SP.-U22 prescribes operating rules for air carrier 
operations vhich contain both the "certificate limitations" and the 
operating limi tat ions" while no prescription i s given to non-air-carrier 
operatic^; thus giving an impression that not even the "certificate 
limitations" are applicable to non-air-carriers. The inclusion of 
"certificate limitations" for air carrier operations with the "operating 
limitations" was neant only to provide the operators with the convenience 
of having together the complete prescription of the applicable performance 
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limitations^, notwithstanding t h a t such an inclusion^ i n f a c t 3 duplicates 
the general requirement of compliance t d th the "ce r t i f i ca te l imi ta t ions" 
contained in the Airplane Flight Manual* oh view of the possible mis
understanding which might ex i s t from the aforementioned inclusion, there 
are included in th i s regulation, the same "ce r t i f i ca t e l imi t a t ions" for 
applicat ion to a l l operations under the provisions of Par t k3 of the 
Civi l Air Regulations,. 

In additionj, other changes of a minor nature are included here in 9 

the most s ignif icant of which i s the general isat ion of the s t a l l speed Vs* 
eliminating reference to V„ and VR 0 

s 0 S-l* 
Of the changes to 5R-1|22 made in t h i s regulation^ there are a 

number which might require fur ther consideration as s tudies continue and 
as addit ional experience i s gained with the applicat ion of these new ruletfo 
Several of these involve new concepts with which UoS. operators have had 
l i t t l e or no experience 0 These en t a i l the requirements r e l a t i v e to un
balanced f ie ld lengths with respect t o clearways, to the ro t a t i ona l speedy 
and to the a l l -engine take-off distance.* Strong representat ion has been 
mads to the Board to the effect tha t the numerical factors applicable to 
the aforementioned r u l e s are too high and should be reduced pending fur ther 
experience;, The Board considers t h a t i t would not be i n the public i n t e r e s t 
to reduce any of these fac tors u n t i l such time as further experience i n d i 
cates t ha t they are in fact overly conservative* Realizing^ however £ tha t 
these issues are of considerable importance in prescribing a pract icable 
leve l of performance, the Board stands ready to reconsider the relevant 
provisions of t h i s regulat ion a t such time as substant iat ing information 
i s received. 

There are areas other than those previously mentioned where addit ional 
refinement of de t a i l s may be advisable B This i s so pa r t i cu la r ly in the 
case of the requirements pertaining to the landing stage of f l i g h t , to 
the take-off l a t e r a l clearances, and t o the two-engine-inoperative en 
route gradient margins I t i s ant ic ipated t h a t , a f ter further study of 
the regulat ion and especially af ter i t s appl icat ion in the design, c e r t i f i 
cat ion, and operation of forthcoming turbine-powered a i rp lanes , the 
d e s i r a b i l i t y of changes may become more apparent* I t i s the irtent of 
the Board to consider without delay such changes as might be found necessary. 
Only af ter the provisions of th i s Special Civil Air Regulation are reason
ably verif ied by p rac t i ca l application w i l l the Board consider incorporating 
them on a more permanent basis into Parts kbs ij.0, hi) U2} and 43 of the 
Civi l Air Regulations o 

This Special Civi l Air Regulation i s not intended to compromise the 
authori ty of the Administrator under & itb»10 to impose such special con
d i t ions as he finds necessary in any par t i cu la r case t o avoid unsafe 
design features and otherwise to insure equivalent safety,. 
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Interested persons nave been afforded an opportunity to participate 
in the making of this regulation (23 FJlo 2 1 3 ? ) , and due consideration has 
been given to a i l relevant matter presented* 

In consideration of tor* foregoing;, the Civil Aeronautics Board 
hereby makes and promulgates the following Special Civil Air Regulation, 
effective July 2, 1?;J: 

Contrary provisions of the Civil Air Regulations notwithstanding; 
a l l turbine-povrered transport category airplanes for which a type c e r t i f i 
cate i s issued after August 27 , l-?57 ? shal l comply with Special Civil Air 
Regulation No. SR-4̂ 22 or, alternatively, with the following provisions^, 
except- that those airplanes for which a type cert i f icate i s issued after 
September 30, 1958* shall comply with the following provisionss 

1 , The previsions of Part l;b of the Civil Air Regulations, effect 
tive on the date of application for type cert i f icate; and such of the 
provisions of a l l subsequent amendments to Part Ub, in effect prior to 
august 27 , 1957 , as the Administrator finds necessary to insure that the 
leve l of safety of turbine-powered airplanes i s equivalent to that generally 
intended by Part î b, 

2 , In l i eu C f %% Ub.110 through Ub*125, and kb.7l±3 of Part Ub of 
the Civil Air Pwegulations, the following shal l be applicable • 

FSRFCSl-iMCE 

i^T.llQ Generals 

(a) The performance of the airplane shall be determined and 
scheduled in accordance with, and shall meet the minima prescribed by 3 

the provisions of l[T*H0 through Ui"l 23c, The performance l imitations, 
information, and other data shall be given in accordance with § ij.To7U3«» 

(b) Unless otherwise specif ical ly prescribed, the performance 
shall correspond v:ith ambient atmospheric conditions and s t i l l air,, 
rfomidity shall be accounted for as specified in paragraph (c) of this 
section 0 

(c) The performance as affected by engine power and/or thrust 
shall be based on a relative humidity of 30 percent at and below standard 
temperatures and on '<h percent at and above standard temperatures plus 
50°P 0 Between these two temperatures the relative humidity shall vary 
linearly© 

(d) The performance shall correspond with the propulsive 
thrust available under the particular arbient atmospheric conditions, 
the particular f l ight condition, and the relative humidity specified in 
paragraph (c) of this section> The available propulsive thrust shall 
correspond engine power and/or thrust not exceeding the approved 
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power and/or thrus t l e s s the i n s t a l l a t i o n s ! losses and l e s s fche power 
and/or equivalent thrus t absorbed by the accessories and services appro« 
p r i a t e t o the pa r t i cu la r ambient atmospheric conditions and the par t i cu la r 
f l i gh t condition* 

(a) The airplane configuration (se t t ing of wing and cowl f l a p s 5 

a i r brakes, landing gear, propeller ' , etc©)* denoted respect ively as the 
take-off, en rou te ; approach, and landing configurations, sha l l be 
selected by the applicant except as otherwise prescribed* 

(b) I t sha l l be acceptable to make the airplane configurations 
va-iable with weight, a l t i t u d e , and temperatur e3 to an extent found by the 
Administrator to be compatible with operating procedures required in 
accordance with paragraph (c) of t h i s sec t ion , 

(c) 3h determining the accelera te-s top d i s t ances s take-off 
f l i g h t pa ths , take-off d i s tances , and landing distances^ changes in ihe 
a i rp lane ' s configuration and speed, and in the power and/or th rus t sha l l 
be in accordance with procedures establ ished by the applicant for the 
operation of the airplane in se rv ice , except as otherwise prescribed^ 
In addi t ion, procedures sha l l be established for the execution of balked 
landings and missed approaches associated with the conditions prescribed 
in It.T<,llQ and UT.,120 (d ) , respectively* Al l procedures s h a l l comply 
with the provisions of subparagraphs (1) through (3) of t h i s paragraph, 

(1) The Administrator sha l l find tha t the procedures can 
be consis tent ly executed i n service by crews of average skill© 

(2) The procedures sha l l not involve methods or the use 
of devices which have not been proven to be safe and r e l i a b l e 0 

(3) Allowance shal l be made for such time delays i n the 
execution of the procedures as may be reasonably expected to occur during 
serv ice , 

UT<,11£ Sta l l ing speeds <> 

(a) The speed V s sha l l denote the cal ibra ted s t a l l i ng speed, 
or the minimum steady .flight speed at which the airplane i s cont ro l lab le , 
i n knots, with! 

(1) Zero th rus t a t the s t a l l i n g speed, or engines idl ing 
and t h r o t t l e s closed i f i t i s shown tha t the r e su l t an t t h rus t has no 
appreciable effect on the s t a l l i ng speed; 
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(2) If applicable, propeller pitch controls in the 
position necessary for compliance with subparagraph (1) of this para
graph; the airplane in a i l other respects (f laps, landing gear, e tc , ) 
in the particular configuration corresponding with that in connection 
with which Y s i s being used] 

(3) The weight of the airplane equal to the weight in 
connection with which Vs i s being used to determine compliance with a 
particular requirement; 

(ii) The center of gravity in the most unfavorable position 
within the alloviable range, 

(b) The s t a l l speed defined in th is section shall be the 
minimum speed obtained in f l ight t e s t s conducted in accordance with the 
procedure of subparagraphs ( l ) and (2) of th is paragraplu 

(1) vlith the airplane trimmed for straight f l ight at a 
speed of 1,4 ¥ s and from a speed suff ic iently above the stal l ing speed to 
insure steady conditions, the elevator control shall be applied at a rate 
such that the airplane speed reduction does not exceed one knot per second, 

(2) During the tes t prescribed in subparagraph ( l ) of this 
paragraph, the f l ight characteristics provisions of ab«l60 of Part i|b of 
the Civil Air Regulations shall be complied with, 

UT,U3 Take-off; general, 

(a) The take-off data in Jb-T.nli through UT,117 shall be 
determined under the conditions of subparagraphs ( l ) and (2) of th i s 
paragraph, 

(1) At a l l weights, alt i tudes, and ambient temperatures 
within the operational l imits established by the applicant for the a ir 
plane 0 

(2) In the configuration for take-off (see § UT»1H), 

(b) Take-off data shall be based on a smooth, dry, hard-
surfaced rumray and shall be determined in such a manner that reproduction 
of the performance does not require exceptional s k i l l or alertness on the 
part of the p i l o t . In the case of seaplanes or f loat planes, the take-off 
surface shall be smooth water, while for skiplanes i t shall be smooth dry 
snow. In aduition, the take-off data shall be corrected in accoirdaiice ^ •" 
with subparagraphs ( l ) and (2) of this paragraph for wind and for runway 
gradients within uhe operational l imits established by the applicant for 
the airplane a 
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(1) Mot more than $0 percent of nominal wind components 
along the take-off path opposite to idle d i rec t ion of take-off.-, and not 
l e s s than 150 percent of nominal wind components along the take-oif pat}.' 
in the d i rec t ion of take*ofi' 0 

(2) Effective runway gradients , 

^ q i l l Take-off [ apeeda« 

(a) Tha c r i t i ca l - eng ine - fa i lu re speed In terms of c a l i 
brated a i r speed, sha l l be selected by the appl icant , but sha l l not be 
l ess than the ioi.nlm.um speed a t which con t ro l l ab i l i t y ty primary aero
dynamic controls alone i s demonstrated during the take-off run to be 
adequate to permit proceeding safely with the take-off using average 
p i lo t ing ski l l . , when the c r i t i c a l engine i s suddenly made inoperative*, 

(b) The take-off safety speed ?2* ^ terms of ca l ibra ted a i r 
speed, sha l l be selected by the appl icant so as to permit the gradient of 
climb required iii § 4T.120 (a) and (b), but i t sha l l not be l e s s than J 

(1) 1 0 2 v s for two-engine propel ler-driven airplanes and 
for airplanes without propel lers which have no provisions for obtaining 
a s igni f icant reduction in the one-engine-inoperative power-on s t a l l i n g 
speedj 

(2) l 0 l £ V s for propel ler-driven airplanes having more 
than two engines and for airplanes without propel lers which have provisions 
for obtaining a s igni f icant reduction in the one-engine-inoperative power-
on s t a l l i ng spoedj 

(3) lolO times the minimum control speed V,,,IC, established 
in accordance with H l |b 0 133 of Part Ub of the Civil a i r Regulationsg 

(k) The r o t a t i o n speed VK plus the increment in speed 
at ta ined in compliance with jj kP„H6 ( E ) A 

(c) The minimum ro ta t ion speed i n terms of cal ibrated a i r 
speedy s h a l l be selected by the appl icant , except t h a t i t sha l l not be 
l e s s thani 

(1) The speed V-̂  

(2) A speed equal t o 9 $ percent of the highest speed < 
obtained in compliance with subparagraph ( i ) or (2) , whichever i s 
applicable, and with subparagraph (3) of paragraph (b) of t h i s sections 

(3) A speed which permits the attainment of the speed Vg 
prior to reaching a height of 3$ f ee t above the take-off surface as 
determined i n accordance with § Ij.Tc.ll6 (e) j 

http://ioi.nlm.um
http://Ij.Tc.ll6
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(a) ine accelerate-stop distance shall be the sum of the 
following: 

(1) The distance required to accelerate the airplane from 
a standing start to the speed V-,$ 

(?) Assuming the cr i t i ca l engine to f a i l at the speed Yjjr 
the distance required to bring the airplane to a fu l l stop from the point 
corresponding wi th the speed V-j." 

(b) Jr. addition t o , or in l i eu of, wheel brakes, the use of 
other brairLn.;; means shall be acceptable in determining the accelerat3-
stop distance, provided that such braking means shall have been proven to 
be sale and re l iable , that the manner of thsir employment i s such that 
consistent results can be expected in service, and that exceptional s k i l l 
i s not required to control the airplane. 

(c) The landing gear shall remain extended throughout the I 
aceelerate-stop distance, 

liT tH6 Take-off path e The take-off path shall be considered to 
extend from the' s t and ing start to a point in the take-off where a height 
of 1,500 feet abov3 the take-off surface i s reached or to a point in the 
take-off where t h e transition from the t ake -o f f to the en route configuration 
i s completed and a speed i s reached at which compliance x-Jith & lrT.120 (c) 
i s shown, Lnichevsr point i s at a higher altitude * The conditions of para
graphs (a) through ( i ) of this section s h a l l apply in determining the 
take -of f patho 

(a) The take-off path shall be based upon procedures prescribed 
in accordance with s uTaill ( c ) 8 

(b) The airplane shall be accelerated on the ground to the speed 
?T at which poinL the cr i t i ca l engine shall be sade inoperative and shall 
remain inoperative during the remainder of the take-off<• Subsequent to 
attaining speed V-j_, the airplane shal l be accelerated to speed ^ during 
which time i« shall be permissible to in i t ia te raising the nose -̂ ear off 
the ground at a speed not l e s s than the rotation speed V^o 

(c) landing e ear retraction shall no t be init iated unti l the 
airplane becomes airborne. 

i 
{i;} A speed equal to 110 percent of the minimum speed 

above which the airplane, with a l l engines operating 5 can be made to l i f t 
off the ground and to coirtinue the take-off without diFpIeying any 
hazardous characteristics-, 

IiTqIj.5 Ac^elerate-sxop distance* 



(d) The slope of the airborne port ion of the take-off path 
sha l l be pos i t ive a t a l l po in t s c 

(3) The airplane sha l l a t t a i n the speed ? 2 I ^ i c r t o reaching 
a height of 35 feet above the take-off surface and sha l l continue a t a 
speed as closa as p rac t i ca l t o , but not l e s s than, V2 u n t i l a height of 
hOO fee t above the take-off surface i s reached,, 

(f) Kxcept for gear r e t r a c t i o n and propel ler feathering, the 
airplane configuration sha l l not be changed before reaching a height of 
1*00 feet above the take-off surface* 

(g) At a l l points along the take-off path s t a r t ing a t the point 
where the airplane f i r s t reaches a height of IjOO fee t above the take-off 
surface^ the available gradient of climb sha l l not be l e s s than 1„2 per
cent for two-engine airplanes and ~±P1 percent for four-engine a i rp lanes . 

(h) The take-off path sha l l be determined ei ther by a continuous 
demonstrated take-off, or a l t e rna t i ve ly , by synthesizing from segments the 
complete take-off path 0 

( i ) If the t&ke-off path i s determined by the segmental method, 
the provisions of subparagraphs (1) through (h) of t h i s paragraph sha l l 
be specif ica l ly appl icable 9 

( 1 ) The segments of a segmental take-off path sha l l be 
c lear ly defined and s h a l l be re la ted t o the d i s t i n c t changes i n the con
f igurat ion of the a i rp lane , in power and/or t h ru s t , and in speed* 

(2) The weight of the a i rp lane , the configuration, and 
the power and/or th rus t sha l l be constant throughout each segment and sha l l 
correspond with the most c r i t i c a l condition prevail ing i n the par t i cu la r 
segments 

(3) The segmental, f l i g h t path sha l l be based on the a i r 
p lane ' s performance without ground effects 

(h) Segmental take-off path data sha l l be checked by 
continuous demonstrated take-offs to insure tha t the segmental path i s 
conservative r e l a t i v e to the continuous paths 

UT nlI7 Take-off distance and take-off run . 

(a) Take-off distances, The take-off dis tance sha l l be the 
greater of the distances es tabl ished i n accordance with subparagraphs ( l ) 
and (2) of t h i s paragraph. 
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(1) The noriaonrfcal distance along the take-off path 
from the start of the take-off to the point where the airplane att*uns 
a height of 35 feet above the take-off surface, as determined in accord
ance with i Ur.116, 

(2) L distance equal to 115 percent of the horizontal 
distance along the take-off path, with a l l engines operating, from the 
start of the take-off to the point where the airplane attains a height 
of 35 feet above the take-off surface, as determined by a procedure con
sistent with that established in accord.ance with § UT B i l6 0 

(b) Take-off nm, If the take-off distance i s intended to 
include a clearway (see item 5 of this regulation), the take-off run shall 
be determined and shall be the greater cf the distances established in 
accordance with subparagraphs ( l ) and (2) of this paragrapho 

(1) The horizontal distance along the take-off path from 
the start of the take-off to a point equidistant between the point where 
the airplane f i r s t becomes airborne and the pcint where i t attains a height 
of 35 feet above the take-off surface, as determined in accordance with 
h iiToll6, 

(2) L distance equal to H5 percent of the horizontal 
distance along the take-off paths with a l l engines operating^ from the 
start of the taks-ofx to a point equidistant betxreen the point '/There the 
airplane f i r s t becoues airborne and the point where i t attains a height 
of 35 feet above uhe take-off surface, as determined by a procedure con
sistent wiuh T.)r.3.z established in accordance with & UT.H5, 

UT„ll?a Talce-off f l ight path, 

(a) The take-off f l ight path shall be considered to begin at 
a height of 35 feet above the take-off surface at the end cf the take-off 
distance as determined in accordance with § UT.H7 (a)„ 

(b) The net take-off f l ight path data shall be determined in 
such a manner that they represent the airplane's actual take-off f l ight 
paths, determined in accordance with paragraph (a) of th i s section, 
diminished by a gradient of climb equal to 1 0 0 percent, 

l t l e l l 8 Cjamb; j;epergl a Compliance shall be shown with the climb 
requirements oT~^X~HT»li9 and ];T,120 at a l l weights, a l t i tudes , and 
arJiient temperatures, within the operational l imits established by the 
applicant for the airplane. The airplane's center of gravity shall be 
in the most unfavorable position corresponding with the applicable 
configuration. 



f igurat ion t h e * ^ e a d y 1 ^ be l e s s than 3^2 percent, 
with: 

(a) All engines operating a t the power and/or th rus t which i s 
available 8 seconds af ter i n i t i a t i o n of movement of the power and/or 
thrus t controls from the Bitoiraum.flight i d l e to the take-off positions 

(b) A climb speed not in excess of 1«3 

i+T?l20 Q n g ^ n g i n ^ l y g e r a t i v e clJaabg 

Tajge^off^landing gear extended-, Jh the take-off configu
r a t i on exis t ing"a t the pcxat of~the*3ilight path where the a i rplane f i r s t 
becomes airborne, in accordance with & J4T.II6 but without ground effect,, 
the steady gradient of climb sha l l be pos i t ive for two-engine airplanes . 
and s h a l l not be l e s s than 0«5 percent for four-engine a i rp lanes , withs 

(1) The c r i t i c a l engine inoperative,- t h s remaining engine(s) 
operating at the available take-off power and/or thrust exis t ing i n accord
ance with § UT 0ll6 a t the time r e t r ac t ion of the a i rp l ane ' s landing gear 
i s i n i t i a t e d , unless subsequently a more c r i t i c a l power operating condition 
exis ts along the f l i g h t path pr ior to the point where the landing gear i s 
fu l ly re t rac ted ; 

(2) The weight equal t o the a i rp l ane ' s weight exist ing in 
accordance with § ^T»ll6 a t the time r e t r ac t i on of the a i rp lane ' s larding 
gear i s i n i t i a t e d ; 

(3) The speed equal to the speed v^. 

(b) Take-off;_ landing gear retractedg, In the take-off con
f igurat ion exist ing a t the point of the f l igh t path where the airplane*s 
landing gear i s ful ly r e t r ac t ed , in accordance with £ 4 T 0 I I . 6 but without . 
ground effect , the steady gradient of climb sh£XL not be l e s s than 2«5> 
percent for two-engine airplanes and not l e s s than 3<>0 percent for four-
engine a i rp lanes , with: 

(1) The c r i t i c a l engine inoperat ive , the remaining engine(s) 
operating a t the avai lable take-off power and/or th rus t exis t ing in accord
ance with § 1-IU116 a t the tlitis t he landing gear i s fu l ly r e t r ac t ed , unless 
subsequently a more c r i t i c a l power operating condition ex is t s along the 
f l i g h t path prior to the point where a height of J4OO fee t above the t ake 
off surface i s reached; 

(2) The weight equal to the a i rp l ane ' s weight exist ing in 
accordance with 2 UT , l l6 a t the time the a i rp l ane ' s landing gear i s fu l ly 
r e t r ac ted ; 
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(3) The speed equal to the speed V ? . 

(c) Final take°off« In the en route configuration, the steady-
gradient of climb shall not be l e s s than l e 2 percent for two-engine a ir
planes and not l e s s than 1,7 percent for four-engine airplanes, at the 
ind of the take-off path as determined by § J+T.116, with: 

(1) The cr i t i ca l engine inoperative, the remaining 
engine(s) operating at the available maximum continuous power and/cr 
thrust 3 

(2) The weight equal to the airplane's weight existing 
in accordance with * UT.116 at the end of the take-off path} 

(3) The speed equal to not l e s s than 1,25 Vs« 

(d) Approach. In the approach configuration such that the 
corresporuiing Vg for this configuration does not exceed 110 percent of 
the Vg coj -Tesponcing with the related landing configuration, the steady 
gradient of climb shal l not be l e s s than 2«2 percent for two~engine a i r 
planes and net l e s s than 2„7 percent for four-engine airplanes with: 

(1) The cr i t i ca l engine inoperative, the remaining 
engine(s) operating at the available take-off power and/or thrust; 

(2) The weight equal to the maximum lardirg weight; 

(3^ A climb speed established by the applicant in con
nection with normal lancing procedures, except that i t shall not exceed 
1*5 % ( s e e § L l . i i i (c})„ 

UTol2l a?, route f l ight paths 0 With the airplane in the en route 
configuration, the f l ight paths prescribed in paragraphs (a) and (b) of 
this section shall be D 3 T E R M I N E D at a l l ivaights, altitudes-, and ambient 
temperatures within the l imits established by the applicant for the 
airplane, 

(a) Cne engine inoperative. The one-engine-inoperative net 
f l ight path data shall be determined in such a manner that they repre
sent the airplane's actual climb performance diminished by a gradient 
of climb equal to l s l percent for two-engine airplanes and 1=6 percent 
for four-engine airplanes,, It shall oe acceptable to include in these 
data the variation of the airplane**s weight along the- f l ight path to 
take into account the progressive consumption of fuel and o i l by the 
operating engine(s). 
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(b) filo..engjjies_ iiipperativeo For airplanes with four 
engines, the twb»engine-inoperative*"net f l i g h t path data s h a l l be 
determined in such a manner tha t they represent the a i rp l ane ' s actual 
climb performance diminished by a gradient of climb equal to G 05 per-
cent 0 I t sha l l be acceptable to include in these data the var ia t ion 
of the a i rp lane ' s weight along the f l i g h t path to take into account 
the progressive consumption of fue l and o i l by the operating engines* 

(c) Conditions 0 In determining the f l i gh t paths prescribed 
in paragraphs (aT"and*^T>J of t h i s section^ the conditions of subpara
graphs (1) through (ii) of t h i s paragraph sha l l apply, 

(1) The a i r p l a n e ' s center of gravi ty shall, be in the 
most unfavorable pos i t ion , 

(2) The c r i t i c a l engine(s) sha l l be inoperative^ the 
remaining engine(s) operating a t the avai lable maximum continuous power 
and/or t h r u s t , 

(3) Means for control l ing the engine cooling a i r supply 
sha l l be in the posi t ion which provides adequate cooling in the hot-day 
conditiono 

(h) The speed sha l l be selected by the appl icant , 

iff,IS2 landing d i s tance . The landing dis tance shal l be the hor i 
zontal distance required to land and to come t o a complete stop ( to a 
speed of approximately 3 knots in the case of seaplanes or f loa t planes) 
from a point a t a height of SO fee t above the landing surface^ Landing 
distances s h a l l be determined for standard temperatures at a l l weights, 
a l t i t u d e s , and winds within the operational l imi t s established by the 
applicant for the a i rp lane 0 The conditions of paragraphs (a) through 
(g) of t h i s sect ion s h a l l apply 0 

(a) The a i rplane &hali be in the landing configuration* 
During the landing, changes i n the a i rp lane ' s configuration, in power 
and/or t h ru s t , and i n speed shal l be in accordance with procedures 
established by the applicant for the operation of the airplane i n se rv ice . 
The procedures sha l l comply with the provisions of § UT.111 ( c ) , 

(b) The landing sha l l be preceded by a steady gliding approach 
down to the 50-fcot height with a cal ibrated a i r speed of not l e s s than 
lo 3 

(c) The landing distance sha l l be based on a smooth,, dry, hard-
surfaced runway, and sha l l be determined in such a manner tha t reproduc
t ion does not require exceptional s k i l l or a le r tness on the pa r t of the 
p i l o t . In the case of seaplanes or f l o a t planes, the landing surface 
sha l l be smooth water, while for skiplanes i t sha l l be smooth dry snow. 
During landing, the airplane sha l l not exhibit excessive v e r t i c a l 
accelera t ion, a tendency to bounce, nose over, ground loop, porpoise, 
or water loopo 
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(a) Lirdt-atdonSp The performance limitations on the operation 
of the airplane"3nail be established in accordance with subparagraphs ( l ) 
through (ii) of this paragraph-, (See s l s o 1 Ulc743») 

(1) TjUce-off weights,- The maximum take-off weights shal l 
be established at which compliance i s shown with the generally applicable 
provisions of th i s regulation and with the take-off climb provisions pre
scribed in ;> 4T.12C (a ) , (b> s and (e) for altitudes and ambient + cnperatures 
within the operational l imits of the airplane (see subparagraph (K) of 
this paragraph* 0 

{£) Landing weights a The maximum landing weights shall 
be established at i-.nich compliance i s shown with the generally applicable 
provisions of tills regulation and with the landing and take-off clir.b 
provisions prescribed in 4? c119 and iiT3l?0 for altitudes and ambient 
temperatures within the operational l imits of the airplane (see sub---
paragraph (L.) of this paragraph) c 

(3) Accelerate»stop distance, take-off distance, and 
take-off ran 0 The rjiniriiam cist-ances reqvired for take-off shall be 
established at which compliance i s shown with the generally applicable 
provisions 01 t h i s regulation and with ^ i|I=.H5 &nd liToll? (a) , and 
with iiT^U? (b) i f the take«of.f distance i s intended to include a clearway, 

(d) The landing distance shall be corrected for not more than 
$0 percent of nonirial miS ccmponentE along the land?Jig path opposite to 
the direction of landing and not l e s s than 1$Q percent cf nominal wind 
ccnponents along the landing path in the direction of landing, 

(s) During landing, the operating pressures on the whecl 
braking system shall not be in excess of those approved by the manu
facturer of the brakes, and the wheal brakes shall not be used in such 
a manner as to produce e-'sessive wear of brakes and tires.. 

(f) In addition t o , or in l i eu of, wheel brakes, the uce cf 
other br.iking means shall be acceptable in determining the landing d i s 
tance.- provided such braking rrteans shall have been prov3n to be safe and 
rel iable , that the wanner of their employment i s such that consistent 
results can be expected in service, and that exceptional s k i l l i s not 
required to control the airplane* 

( g ) If the characteristics of a device (e<;ga,. the propellers) 
dependent upon the operation of any of the engines noticeably increase 
tne landi ng distance when the landing i s made with the engine inoperative, 
the landing distance shall be determined with the cr i t i ca l engine in 
operative unless the Administrator finds that the use of compensating 
means wi l l result in a landing distance not greater than that attained 
with a l l engines operating, 

UT.123 Limitations and information,, 
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for weights^ alt i tudes, temperatures-p wind components, and runway 
gradients, within the operational l imits of the airplane (see eub-
paragraph (h) of this paragraph), 

(k) Operational l imi t s . The operational l imits of 
the airplane shall be eŝ T̂3}̂ d**By*":Sie applicant for a l l variable 
factors required in showing compliance with this regulation (weight, 
alt i tude, temperature, e t c . ) , (See "UT»213 (a) ( l ) and (b), 
UT.118, l t f , l2 l , and kT.i22 a } 

(b) Informations. The performance information on the operation 
of the airplaaic^shalTbe scheduled in compliance with the generally 
applicable provisions of this regulation and with ^T,117a (b) , 1|.T0121, 
and iiT.122 for weights^ a l t i tudes 3 temperatures, wind components, and 
runway gradients, as these may be applicable, within the operational 
l imits of the airplane (see subparagraph (a) (ii) of this sect ion) . In 
addition, the performance information specified in subparagraphs ( l ) 
through (3) of th i s paragraph shall be determined by extrapolation and 
scheduled for the ranges of weights betxraen the maximum landing and 
maximum take-off weights established in accordance with subparagraphs (a) (1) 
and (a) (2) of this section,, (See also % iff,71+3*) 

(1) Climb in the landing configuration (see % liT.UJ?)* 

(2) Climb in the approach configuration (see % i|T«l20 (d)); 

(3) landing distance (see % i|T,122), 

AIRPLANE FLIGHT MANUAL 

J4T07J4-3 Performance l imitations, information, and other data, 

(a) LJJidtatijpSo The airplane's performance limitations shall 
be given in accordance with & lff.123 (a ) , 

(b) Information. The performance information prescribed in 
% UT.123 (b) for the application of the operating rules of this regulation 
shall be given together with descriptions of the conditions, air speeds, 
e t c , under which the data were determined, 

(c) Procedurss, Procedures established in accordance with 
% liToIll (c) shal l BIT given to the extent such procedures are related to 
the limitations and information se t forth in accordance with paragraphs (a) 
and (b) of this section. Such procedures, in the form of guidance material, 
shall be included with the relevant limitations or information, as appli
cable,) 

(d) Eliiscellaneous^ An explanation shall be given of significant 
or unusual fligErTor* ground handling characteristics of the airplane. 



- 20 -

3» In l i eu of | § 1*0.70 through kO<>7$3 10*27 through la .36 (d), and 
1*2,70 through h20B3? of Parts 1*0, 1*1* and J;2 of the Civil Air Regulations, 
respectively, the following shall he applicable: 

OPERATING RULES 

?+QTa30 Transport category airplane operating Imi ta t ions , 

(a) In operating any passenger-carrying transport category 
airplane *3srtificated in accordance with the performance requirements of 
this regulation, the provisions of £jj i*0T,60 through 1*01,81* shall be com
plied with, unless deviations therefrom are specif ical ly authorised by 
the Administrator on the ground that the special circunstancas of a p 3 r -
ticular case make a l i t e r a l observance of the requirements unnecessary 
for safety, 

(b) The performance data in the Airplane Flight Manual shal l 
be applied in determining compliance with the provisions of d& l*0T.̂ 8l 
through U0T»81*a vihere conditions differ from those for which specific 
tests were madê  compliance shall be determined by approved interpolation 
or computation of the effects of changes in the specific variables i f such 
interpolations or computations give results substantially equalling in 
accuracy the results of a direct t e s t , 

1*0T„8l Airplane1 s cert i f icate l imitations, 

(a) No airplane shall be taken off at a weight which exceeds 
the taJce-OIF weight specified in the Airplane Flight Manual fcr the e l e 
vation of idie airport and for the ambient temperature existing at the 
time of the take-off, (See 1*T,123 (a) ( l ) a n d i*T,7l*3 (a ) , ) 

(b) No airplane shal l be taken off at a weight such that, 
allowing fcr nonal consumption of fuel and o i l in f l ight to the airport 
of destination and to the alternate airports, the weight on arrival wi l l 
exceed the landing weight specified in the Airplane Flight Manual for the 
elevation of each of the airports involved and for the ambient temperatures 
anticipated at the time of landing, (See ^ l*T,123 (a) (2) and l*T,7l*3 (a) . ) 

(c) Ho airplane shall be talien off at a weight which exceeds 
the weight shown in the Airplane Flight Manual to correspond with the 
minimum distances required for take-off. These distances shall correspond 
with the elevation of the airport, the runway to be used, the effective 
runway gradient, and the ambient temperature and wind component existing 
at the time of take-off. (See J+T.123 (a) (3) and l*T.7l*3 (a) . ) If the 
take-off distance includes a clearway as defined in Item 5 of th is regulation 
the take-off distance shall not include a clearway distance greater than 
one-half of the take-off run 0 

(d) ifo airplane shall be operated outside the operational l imits 
specified in the Airpi ,;e Flight tianual, (See :

vi 1*T,123 (a) (1*) and 
UT„71*3 (a ) . ) 
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itOTe82 Take-off obstacle clearance, l i m i t a t i o n s . Mo airplane sha l l 
be taken ofi a t a weight in excess of that shown in the Airplane Fl ighj 
Manual to correspond with a net take-off f l i gh t path which c lears a l l 
obstacles either by a t l e a s t a height of 35 feet v e r t i c a l l y or by a t 
l e a s t 200 fee t horizontal ly within the a i rpor t boundaries and by a t l e a s t 
300 f ee t horizontal ly af ter passing beyond the boundaries 0 In determining 
the allowable deviation of the f l i g h t path in order t c avoid, obstacles by 
at l e a s t the distances prescribed, i t s h a l l be assumed tha t the a i rplane 
i s not banked before reaching a height of $0 fee t as shown by the take-off 
path data in the Airplane Fl ight Manual, and tha t a majcimum bank the re 
after does not exceed 1 5 degrees«, The take-off path considered shal l be 
for the elevation of the a i r p o r t , the effective runway gradient , and for 
the ambient temperature and wind component exis t ing a t the time of t ake 
off. (See ^ ! 4Tcl23 (b) and h?!*7k3 (b ) , ) 

UOT083 En route l i m i t a t i o n s a 

(a) One engine integrative,, No airplane sha l l be taken off 
a t a weight in excess of tha t which, according t o the one-engine-inoperative 
en route net f l i g h t path data shown in the Airplane Fl ight Manual, wi l l 
permit compliance with e i ther subparagraph ( l ) or subparagraph (2) of 
t h i s paragraph a t a l l points along the rou te . The net f l igh t path used 
sha l l be for the ambient temperatures ant icipated along the route* (See 

UT«123 (b) and i|T.7U3 ( b ) e ) 

(1) The slope of the net f l i gh t path sha l l be posi t ive 
a t an a l t i t ude of a t l e a s t 1,000 f ee t above a l l t e r r a in and obstructions 
along the route within 5 miles on e i ther side of the intended t rack, 

(2) The net f l i g h t path sha l l be such as to permit the 
airplane to continue f l i g h t from the cruising a l t i t u d e to an a l t e rna te 
a i rpor t where a landing can be made in accordance with the provisions of 
£ U0T.8U (b ) , the net f l i gh t path clearing v e r t i c a l l y by a t l e a s t 2,000 
fee t a l l t e r r a in and obstructions along the route within 5 miles on e i ther 
side of the intended tr-.ck c The provisions of subdivisions ( i ) through 
(v i i ) of t h i s subparagraph sha l l apply, 

( i ) The engine sha l l be assumed to f a i l a t the most 
c r i t i c a l point along the rou te . 

( i i ) The airplane sha l l be assumed to pass over the 
c r i t i c a l obstruction following engine f a i lu re a t a point no closer to the 
c r i t i c a l obstruction than tne nearest approved radio navigat ions! fix,, 
except t ha t the Administrator may authorize a procedure established on a 
different basis where adequate operational safeguards are found to e x i s t . 

( i i i ) The net f l i g h t path shal l have a pos i t ive slope 
a t 1,500 feet above the a i rpor t used as the a l t e r n a t e . 
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(IT) An approved method shal l be used to account for 
winds which would otherwise adversely affect the f l ight path c 

(v) Tuei jettisoning shall be permitted i f the 
Administrator finds thtt the operator has an adequate training prograr., 
^r^per inrtrv.ctions are given to the f l ight crew, and a l l other pre
cautions are tal:en to insure a safe procedure. 

(vi) The alternate airport shall be specified in the 
dispatch release and shall meet the prescribed weather minima. 

(v i i ) The consumption cf fuel and o i l after the engine 
becomes inoperative shall be that 'iiich i s accounted for in the net f l ight 
path data shown ir. the Airplane Flight Manual, 

(b) Two engines inoperative, No airplane shall be flown along 
an intended route except in compliance with either subparagraph ( l ) or 
subparagraph (2) cf this paragraphs 

(1) Eo place along the intended track shall be more than 
90 minutes away from an airport a.t which a lending can be made in accord
ance with the previsions of $ U0To8U (b), assuming a l l engines to be 
operating at cruising power, 

(2) No airplane shal l be taken off at a weight in excess 
of that which, according to the two-engine -inoperative en route net 
f l ight path data shown in the Airplane Flight Manual, wi l l permit the 
airplane to continue f l ight from the point where two engines are assumed 
to f a i l simultaneously to an airport where a landing can be made ir 
accordance with the provisions of ^ uCToBU (b), the net f l ight path having 
a positive slope at an altitude of at least 1,000 feet above a l l terrain 
and obstructions along the route within 5 r i l e s on either s ice of the 
in ten led tra-': or a: an altitude of 2,000 feet , whichever i s higher. The 
net f l ight path considered shall be for the ambient temperatures ant ic i 
pated along the route* The provisions of subdivisions ( i ) through ( i i i ) 
cf th is subparagraph shall apply, (See 2$ UT.123 (b) and hT°7k3 (b)») 

( i ) The two engines shall be assumed to f a i l at the 
most cr i t i ca l point along the route e 

( i i ) The airplane's weight at the point T h e r e the 
two engines are r.ssi:med to f a i l shall be considered to be not l e s s than 
that which would include sufficient fuel to proceed to the airport and 
to arrive th^re at an altitude of a t l eas t 1,500 feet directly over the 
landing area and thereafter to f ly for 15 minutes at cruise power and/or 
thrusta 

(-•ii) The consumption of fuel and o i l after the engines 
become inoperative shall be that which id accounted for in the net f l ight 
path data shown in the Airplane Elight Hanual, 
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L\QT!„BK Landing limitations c 

(a) Airport of destination, No airplane shall he taken off at 
a freight in excelsscTThaE1 whIc^7 , ^^ a c G o r ' ( i a r j - c e "^ne landing distances 
shown in the Airplane Flight Man.ua). for the elevation of the airport of 
intended destination and for the wind conditions anticipated there at the 
time of landing, would permit the airplane to be brought to res t at the 
airport of intended destination within 60 percent of the effective length 
of the runway from a point jO f ee t directly above the intersection of the 
obstruction clearance plane and the rtuiway. The weight of the air'plane 
shall be assumed to be reduced by the weight of the fuel and o i l expected 
to be consumed in f l ight to the airport of intended destination* Com
pliance shall be shown with the conditions of subparagraphs (1) and (2) 
of this paragraph. (See ltf-123 (b) and i;T.7iO (b).) 

(1) It shall be assumed that the airplane i s landed on 
the most favorable runway and direction in s t i l l a i r . 

(2) I t shall be assumed that the airplane i s landed on 
the most suitable runway considering the probable wind velocity and 
direction and taking due account of the ground handling characteristics 
of the airplane and of other conditions ( i . e , , landing aids, terrain, e t c ) . 
If f u l l compliance with the provisions of this subparagraph i s not shown, 
the airplane may be taken off i f an alternate airport i s designated which 
permits compliance with paragraph (b) of this section, 

(b) Alternate airporto. No airport shall be designated as an 
alternate airport in a dispatch release unless the airplane at the weight 
anticipated at the time of arrival at such airport- can comply with the 
provisions of paragraph (a) of th is section, provided that the airplane 
can be brought to r e s t within 70 percent of the effective length of the 
runway. 

h. In l i eu of & 2*3.11 of Part k3 of the Civil Air Regulations, the 
following shall be applicable: 

i4.3T.ll Transport category airplane weight limitations,, The per
formance data in the Airplane' Flight!'Manual shall be applied in determining 
compliance with the following provisions& 

(a) No airplane shall be taken off at a weight which exceeds 
TT& take-off weight specified in the Airplane Flight Manual for the 
elevation of the airport and for the ambient temperature existing at the 
time of the take-off. (See U 1±T.123 (a) ( 1 ) and 2±T.7k3 ( a ) c ) 

http://Man.ua
http://i4.3T.ll
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(b) Ho airplane shall be taken off at a weight such that, 
allowing for normal consumption of 'fuel and o i l in f l ight to the airport 
of destination and to the alternate airpcrtr, the weight on arrival wi l l 
exceed the landing weight specified in the Airplane Flight Manual for 
the elevation of each of the airports involved and for the ambient tempera
tures anticipated at the time of landing. i'S3e §S lj.Tt123 (a) (2) and 
liT.743 (a) . ) 

(c) iio airplane shal l be taken off at a weight which exceeds 
the weight shown in the Airplane Flight lianual to correspond with the 
minimum distances required for take-off„ These distances shall correspond 
with the elevation of the airport, the runway to be used^ the effective 
runway gradient, and the ambient temperature and wind component existing 
at the tine of take-off e (See £§ liT.123 (a) (3) and UT.7U3 (a) . ) If tite^ 
take-oif distance includes a clearway as defined in Item 5 of this regu
lat ion, the take-off distance shall not include a clearway distance 
greater than one-hili of tha take-off run e 

(d) ilo airplane shall be operated outsi.de the operational 
l imits specified in the Aimlane Flight Ilanualo (See lrX,l23 (a) (k) 
and UT.7U3 (a) . ) 

5Q The following definitions shal l applyt 

DEFINITIONS 

Clearway. A clearway i s an area beyond the airpcrt runway not l e s s 
than 3C0 feet on either side of the extended center l ine of the runway, 
at an elevation no higher than the elevation at the end of the runway, 
clear of a l l fixed obstacles, and under the control of the airport 
authorities. 

(See* 205 (a) , 52 3tat 6 ?6Uj h9 U.SeG. 1*25 (a ) B interpret or apply 
secso 601, 60\, 6O4, 52 3tat e 100?. 100?,, 1010 . as amended; It? U.S.C. 551* 
553, 55U) 

the Civil Aeronautics Board: 
/ s / John B. Russell 

John B, Russell 
Acting Secretary 

(SEAL) 
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